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1 California Independent System Operator. May 1, 2008. 2009 Local Capacity Technical Analysis – Final Report 
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Issues Action Items 
Add New Renewables Addition of 20,000 MW of Renewables - Base Case 
Transmission Gateway 
Capacity 
Expand by 10,000 to 20,000 MW 
5-15 year lead time 
Local Network 
Reinforcements 
Upgrade lines, fault current limiters, breakers, remedial action schemes 
Nomogram Capacity 
Import Limits 




Need additional Regulation & Ramping 
Utilize storage, demand management, automatic load control, dynamic 
pricing 



























































































 2.0 Project Approach 

























 Table 1. Transmission Gateways to California’s Major Load Centers5 – Illustrative List 
Major Load 
Center 
Transmission Gateways - 
Internal 
Transmission Gateways - External 
San Francisco Delta, Metcalf, Pittsburg  Moss Landing, Tesla, Vaca Dixon 
L.A. Basin Devers, Gould, Mesa, Mira 
Loma, Rio Hondo, San Onofre 
Antelope, Lugo, Palo Verde, Sylmar, San Luis 
Rey, Talega, Vincent 
San Diego Miguel, San Luis Rey, Talega Imperial Valley, San Onofre, Tijuana 
  Source: California ISO. 2009 Local Capacity Technical Analysis – Final Report and Study Results. 
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 3.0 Project Results 













































 Table 2. Peak Demand and Energy Consumption Forecast 
 2008 2013 2016 2020 2030 
Peak Demand (MW) 62,946 67,524 70,174 74,094 84,877 










 Table 3. Renewable Energy Production Required for Alternative RPS Goals 
 
Total Annual Energy 
Consumption Renewable Energy Production B kWH 
Year In Billion kWH 20% RPS 33% RPS 50% RPS 
2020 337 67 111 169 






















 Table 4. Renewable Energy and Capacity—2006 Recorded, 2020 Estimated for 33% RPS 

















Geothermal 1,790 13.4 5,100 40.2 3,310 26.8 
Biomass 697 5.8 2,000 15.8 1,303 10.0 
Small Hydro 830 est 5.8 830 5.8 0 0 
Wind 2,655 4.9 12,700 33.4 10,045 28.5 
Solar 357 0.6 6,000 15.8 5,643 15.2 
















 Table 5. 2006 Renewable Capacity and Estimated Requirements in 2020 and 2030 (MW) 
 2006 2020 2030 
Resource Type Recorded 20% RPS 33% RPS 33% RPS 50% RPS 
Geothermal 1,790 3,091 5,100 5,100 7,725 
Biomass 697 1,212 2,000 2,000 3,031 
Small Hydro 830 est 830 830 830 830 
Wind 2,655 7,697 12,700 15,084 24,561 
Solar 357 3,636 6,000 7,126 10,516 








 Table 6. 2006 Renewable Energy & Estimated Requirements in 2020 and 2030 (Billion kWH) 
 2006 2020 2030 
Resource Type Recorded 20% RPS 33% RPS 33% RPS 50% RPS 
Geothermal 13.4 24.4 40.2 40.2 60.9 
Biomass 5.8 9.6 15.8 15.8 23.9 
Small Hydro 5.8 5.8 5.8 5.8 5.8 
Wind 4.9 20.2 33.4 43.6 71.0 
Solar 0.6 9.6 15.8 20.6 30.4 



























































   Table 7. Resource additions and current installed capacity of renewable resources 
Resource Type 
2006 Recorded 





Geothermal 1,790 3,500 5,290 41.7 
Biomass 697 1,500 2,197 17.3 
Small Hydro 830 est - 830 5.8 
Wind 2,655 16,000 18,655 49.0 
Solar Photovoltaic - 2,000 2,000 5.3 
Solar Thermal 357 7,000 7, 357 19.3 






































Geothermal 400 100 2,000 1,000 3,500
Biomass* 1,500*
Wind 2,000 6,000 2,000 2,000 2,000 2,000 16,000
Solar PV* 2,000*
Solar Thermal 1,500 2,500 3,000 7,000
Total 2,400 1,500 100 6,000 2,000 4,000 2,500 3,000 1,000 2,000 2,000 30,000
3.5. Transmission Gateways Around Load Centers and Capacity for 














 Table 9. Peak Load Areas Identified in California ISO Study 
Local Area 
2008 Forecast Peak 
Load (1 in 10) (MW) 
Percent of Total State 
Load % 
Humboldt 199 0.4 
North Coast/North Bay 1,495 3.0 
Sierra 2,091 4.3 
Stockton 1,333 2.7 
Greater Bay Area 9,870 20.1 
Greater Fresno 3,260 6.6 
Kern 1,324 2.7 
L.A. Basin 19,648 40.0 
Big Creek/Ventura 4,911 10.0 
San Diego 4,992 10.2 


























 Table 10. Load Areas and Transmission Import Limits 
Load Area 2008 Load 
Aggregate Import Limit of Area  
Transmission Gateways* 
Greater Bay Area 9,870 5,995 
Greater Fresno  3,260 1,282 
L.A. Basin 19,648 10,642 
Big Creek/Ventura 4,911 2,028 
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11 California ISO. May 1, 2008. 2009 Local Capacity Technical Analysis Final Report and Study Results, page 15, 
[http://www.caiso.com/1fba/1fbace9b2d170.pdf]. “Option 2 is a service reliability level that reflects generation 
capacity that is needed to readjust the system to prepare for the loss of a second transmission element (N-1-1) using 
generation capacity after considering all reasonable and feasible operating solutions (including those involving 
customer load interruption) developed and approved by the CAISO, in consultation with the PTOs. Under this 
option, there is no expected load interruption to end-use customers under normal or single contingency conditions as 
the CAISO operators prepare for the second contingency. However, the customer load may be interrupted in the 
event the second contingency occurs.”  
 
 3.6. Transmission Gateways Serving the Los Angeles Basin Area 















Table 11. L.A. Basin Area Transmission Gateways for Integrating  
20,000 MW of New Renewable Capacity  
Transmission Gateway Voltage (kV) 
San Diego - San Onofre  230 
Lugo – Mira Loma 500 
Vincent – Mesa & 
Vincent – Rio Hondo 
230 
Antelope - Mesa 230 
Palo Verde/Harquahala - Devers 500 







































































































 4.0 Operational Integration Issues 












































































































 5.0 Conclusions and Recommendations 
5.1. Conclusions 










































Table 12. Qualitative Assessment of Resource Options on Renewables Integration 
Resource Option Assessment 
Distributed Photovoltaic Reduces transmission and ramping needs 
Distributed Biomass Reduces transmission needs 
Demand management, dynamic 
pricing 
Reduces transmission, regulation and ramping needs 
Storage Provides ramping, regulation, and quick response for reliability management 
Solar Thermal Provides ramping and regulation coincident with load ramps 
Peaking Capacity—distributed 
within load centers 
Reduces need to expand transmission gateway capacity. Provides ramping, 
regulation, and quick response for reliability management 




Table 13. Qualitative Assessment of Issues and Action Items for Renewables Integration 
Issues Action Items 
Add New Renewables Addition of 20,000 MW of Renewables-Base Case 
Transmission Gateway 
Capacity 
Expand by 10,000 to 20,000 MW 
5-15 year lead time 
Local Network 
Reinforcements 
Upgrade lines, fault current limiters, breakers, remedial action schemes 
Nomogram Capacity 
Import Limits 
Expand by 10,000 to 20,000 MW 
 
Regulation and Ramping Need additional Regulation & Ramping 
Utilize storage, demand management, automatic load control 
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8.0 Glossary 
 
ALC  Automatic Load Control 
California ISO   California Independent System Operator 
CPUC    California Public Utility Commission 
CREZ  Competitive Renewable Energy Zones 
Energy Commission  California Energy Commission   
GHG  Greenhouse Gas 
IAP  Intermittency Analysis Project 
L.A.  Los Angeles 
LCR  Locally Constrained Resource 
MW  Megawatts  
NERC  North American Electric Reliability Corporation  
PIER  Public Interest Energy Research   
RETI  Renewable Energy Transmission Initiative  
RPS  Renewable Portfolio Standard 
SCE  Southern California Edison 
SCIT  Southern California Import Transmission 
U.S. EPA  United States Environmental Protection Agency  
 
